20- 80- 002- 1993
MEMORANDUM
DEPARTMENT OF ENVI RONMENTAL QULAI TY

WASTE DI VI SI ON

TGO Hassan Vakili and Part B Team Supervi sors

FROM Ri chard Essex

DATE: April 14, 1993, references revi sed Novenber 13, 2002
SUBJECT: Seism c | npact Zone, Part A Denonstration Requirenents.

Section 250 A.6. of the revised VSWMR is a siting criterion that
prohibits the siting of new sanitary landfills or lateral expansions of
existing units in Seismc |nmpact Zones. SIZs, as defined by the
Regul ati ons, enconpass nost of Virginia with the exception of extrene
sout heastern VA (Chesapeake and Virginia Beach) and the eastern shore.
Therefore, the vast majority of applicants currently seeking landfill
permits in the Conmonwealth wll have to nake the denonstration
required by § 250 A 6.

No specific requirenents for the SIZ denonstration have been

est abl i shed. This has caused considerable consternation for the
regul ated comunity. Below is an attenpt to clarify the requirenments
for the stipulated denonstration. Pl ease note that the requirenents

outlined below are only intended to satisfy the “siting criterion” and
do not address actual design features for nitigation of seismc
ef fects. Pl ease forward any conmments concerning the adequacy of the
denonstrations, outlined below, directly to me. M office nunber is 1-
0552.

Sei sm ¢ | npact Zone Denonstration

l. Si npl e Determ nation

A See Algermissen et al. (1990) to determne if proposed
facility is within a seisnc inpact zone.
B. Multiply the horizontal acceleration, with a 10% chance of

occurring in 250 years (as taken directly from Al germ ssen
et al., 1990), by the soil anplification factor appropriate

for the site. Controlling wvariables for a soil
anplification factor are depth, density, and grain size.
(i.e., deep coarse-grained, and unconsolidated sedinents

may cause significant anplification of the nmaximum
hori zontal acceleration as calculated for the underlying
bedr ock.) Soil anplification factors generally range
between 1.0 and 2.0.



Determ ne |iquefaction potential at the proposed site.
This determination should consider both Iiquefaction
opportunity and |iquefaction susceptibility. {Seed et al.
(1983) and Seed and ldriss (1982) are two referenes that
address |iquefaction potential}

Indicate that all containment structures including liners,
| eachate <collection systens, and surface water control

systems will be designed to wthstand the acceleration
calculated in 1.B. It should also be shown that the
[andfill facility wll be constructed to mtigate any

instability that mght result fromliquefaction.

Site Specific Determnation:

A

B.

See Algermissen et al. (1990) to determine if proposed
facility is within a seismc inpact zone.

Do a site specific evaluation to determine the horizontal
acceleration with a 10% chance of occurring in 250 years.
This eval uati on, at a mninmm should consider the
fol | owi ng:

1. Local seismc sources (point, linear, zone).

2. A cal cul ation of magnitude frequency distribution for
the area in question.

3. A cal cul ation of ground notion attenuation.

4, Extrene cunul ative probability of ground notion for a

250 year period. One acceptable algorithm for this
calculation is:

Frax, 1 (@) = e ®H@)] Al germi ssen et al. (1990)

Frax, t (@) probability

a anpl i tude

t time

o] nean rate of occurrence

F(a) cunul ative distribution of ground
notion

Multiply the calculated horizontal acceleration, with a 10%
chance of occurring in 250 years by the soil anplification
factor appropriate for the site. (See I.B. in the sinple
det erm nati on above.)

Determne liquefaction potential (See 1.C. in the sinple
det erm nati on above.)

Indicate that all containment structures including liners,

| eachate <collection systens, and surface water control

systems will be designed to wthstand the acceleration
calculated in 1.C It should also be shown that the
[andfill facility wll be constructed to mtigate any

instability that mght result fromliquefaction.
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